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^^^Sr SSTL ^lEisflolioi] AV-g-s}^ SJS^SH ^ ^o.^., ^^-^^^IJl* 

^^Rr CMOS H ^ ^ CMOS^I ^ «- ^l^Kn, £]-»MM ^ ^^-efli <0 

S-4\ ^^o] ^o. ^ el5L5fl3 s^^o^ CMOS tH^7> ^£}7ti *H 

cfl^Al ^^£1- #<g ^ Htb, 71^ ^^(Vref)7> ^ <3<*j 

* -S-*1*V*1 3-*Hr 3-f°H ^.-S-^- ^11 3«H 7l§^^(Vref) 31 1 ^l^S* o| 
S.^)^ 7l§^^(Vref)7> ^ ^ ^ cgcd.g. ^oji| fe ^o.oH CMOS ^7} 
5^ <£m±3L7} ^(Swing)^- %+*\] <3 3 »^7} CM0SS. ^ 

£ 2 

*>^tH3) ( ^^3], CMOS ^Jf±5L 
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31-ff- i£f #°] tf|5Sl 5)S{Input buffer circuit for reducing current of 

SSTL interface input device} 



£ 1 #£fl SSTL ^lE^loli <g^^l^ s^S. 
£ 2^ ^tr SSTL ^E^H^ oj^^oj *m 

£ 3^r -g- #^^1 W 71^^^ efl^ 

£ 4fe ^ t^<Hl s^tr ^ ^ <2]*L o^AlJr 

10 : ^ 20 : CMOS *\&\ 

30 : 40 : #^Jf 

51, 52, 61, 62 : afll, aj|2 71^^ 

53 , 54 : *fll, A2 7}^^ ^}M^- 55 : ^B-f-^J: 

63, 64 : *fll, ^2al51-¥- 65, 66 : afll, ^]2efl^l^- 

EXTIN : ^-¥-^^^1^ Vref : 7}^^ 

Vrefl, Vref 2 : tflJfUg}-^ ^i, A]27}^Q$\ 

CTRL : €-Hl-^lS 
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<14> .M- ^-^ o. SSTL OlE^ol^ofl A}-g-S^ ^^Hl ^S, ^-§1 ^B^S. 

H *r-S-»H 2] $H- CMOS w^-I- ^t^ji elHefl^^^l ^*HH CM0S^5|7l- ^^j-sj 

i£t ^ 
<is> #7] SSTL ^Bl^M^fe, ^Jfofl^ <y ai^o^ ^^ 7l . ^^sq. ^ 

a\o]m. -g-3]ol^ ^o] cfq^ s-^f_> 7 |- ^_oj2.(afl ; 1.4V) ^ 3$U°fl; 
0.4V) ^ -g-^M^ ^tb^r. SSTL <?}Ei 3j] ol^ofl A]--g-s]^ <y 

<ie> £ 1^ ^Hfl SSTL ^E-Hlol^o] °m s\s.^o]v\. 2)^ i^jL(EXTIN)^ <>1 

= ^Hf -tlx, ^1 o] b] ^]Ji^ JE^] J£Al<g h>^- ^o], ses 

^1Jl(CTRLH ^*fl *fl<H3fe- ti]jiiS)s(l)S. ^>7l ^^3^]Jl(EXTIN)71- 

^^s]^ 7l§ ^l^(Vref)^ tflmsH ^e^H^o] <y^Al^(iNt2)^ #3 
^cf. ^, 27fl5l ofl2.i H$*liEi(Nl)(N2)7> z}-zj- ^^aIJUEXTIN)^ 7l§^^ 
(VrefH aflo^jl, €-B.#^lS(CTRL)^l 2l*fl ^s.^ H^*liEi (P1)(P4) ^ <2l2. 

^ H^x]^e^(N3)7> ^7l ylill- ^ <^S-^H ^l^l^EiCNl, N2)^ #-!Hl ^*hg: 

£ 14 ^ ^(differential) .^^^I^jl *M , ^ 7 |a^ sqjjL 

dl ol Ei 14^*1 tfltr ^°l^r. 
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3^314=1 (refresh) ^«^r Mil **Hlfe ^ ^ ^1^7> <^£H & 

irt-flS o] *1 S3 ^#*K command^ ^efl^ ^s])7> Tfl^ S\o] 9X°1*) 

^ i£t ^Hfl*>^f. Str, °1 si *r °d n 1-gr 7l§ ^i^(Vref)7> ^ ^-fofl 

7l§ ^(Vref)# (floating) Aj^Tfl 5)^, ^ej ^-f^ 7]^^_3\ (Vref )41S.7V 

3*1 *d^S £*}-7fi sq^i <ao.7l7ll 

<19> Cfs Al^Eflo,]A^ DDR -g- ^^-Aj^l^Ai 2]^Al27). J7 A]^^ £<%M. A > 

CMOS «a^^-*l7> ^4 s}£S *iq-. ^, 3 = ^3 ^^^1 ^#*\7} COMS ^ 

^7> ^S)^ f^-S^ «fl^*>al^f 
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«oM« ^H*H 7]^^d^# 7l§^^7> S.^ ^a o V ^.aj. cga^ 

^-fofl CMOS *}7) 3M<}. 

< 22 > ^ ^3^-^ ^, <as?3-*i7> ^cswing)^ ^-m 

JMH o^s)fe efl ^ol 3-f CMOS ^7} ^^>£^- *>7l W ^oicf. 

^*Kr ^s}-, ^-71 <qjf- -y^^lsl- w^^Kr CMOS^s*, <^e^ 

^3HHfe #71 ^ ^^^lJl, tfl7l #3HH^r ^-71 CM0S^^# ^ 

^M^lfe ^l^-?-^-, ^"71 xj-g- %m\S.9± ^7} CMOStH^a) vflc 3. 

SSTL ^e^H^ ^AlJrjgAi ^3*Rr ^M^l ^8*1 oXv\. 

<24> ^-71 ^"71 o}^ Aljr<2]- VflJE. S^>fe *\] 1^7\) olH 

^2*]^ E^, ^-71 «>^A}7lfe ^ll^l^E^, ^V7l °HH# A]jr<2}- ^ 

^l^tH^l- Jg-sfl ^-Hl-^lS# \fli= S^>fe ^2NH^7flole^ i j2 ^fl= 711 °1H 

^ ^-^H^ <#7] CMOS^^I^ ^ ^H^1Jl5>| #^*Rr z\]39l*] elS. ^ 
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<25> #7} ^2^o]] trfe^, ^7} *fll-=-3* ^*}7] ^ofl 

^7} 2)lf6\l*] 7l§^<2] Efl^-ir #*1*H 3 #3 Si ^ <%ol^ -f}-7>l*Rr 7j 

^- #7l ^3*1 7l^ 7l^^^ ^1S]S1- i^-A]^ ^^-o.5>| 

<™> #7] 7]^ I]}** #*13Stt, #7] ^^MH 7)§^^(Vref)^ ^# 

^4 ^» fl^H ^117]^^^ ^ ^]27l^^^# Z|Z}- MH3*Hr afl lf ^|27l 

§^ ^ V ^^^-, #7} ^)l7l§^^Sf #7l ^JjMH 0^5^ 7l§^^# <$ 
°J°11^1- ^1S<H1 ^*fl ^ ^1171^^^ ylH-^Sf, #7] ^12 

7l^^i^^ ^7] <^^S\^ 7]§^^# ^^£]^ <£HH1- ^lJL°fl 51 

* feSlS^H #71 SJJjMM <a^£)^ 7l^^^7> #71 *fll7l^3ii?HH #71 *fl27l 

^x|°l A>oH1 oj- ^-foil^ ^1 1^-^ # ^*>7l $m ^ Hl3t)# 

71 JL, ZL 51^1 ^ -^ofl^ CMOS ^Al7l£^- ^ES-A]^^ 7l^r €11^1 

<27> gc$. f ^- ^113^-^ «fl n^s^ ( 4> 7 l ^Jf •a^^lSSl ^-f- #*1*}^ ^ 

^JL^I ^7} #i^<y ^4-^1^ #71 CMOS^^ll- %.^A]7]^SL ^A] if iH^Kf- 
^^IJl *131 c-1 5L^H ^^SAi ^^cf. 

<28 > #71 ^ ^lsis.^, #71 5i ^- <y^#jisi o^^-i- #*]*>7i ^ 

*lH ^I7l^^^l ^ ^I27l^^^# Zl-Zl- i|H^H=r ^ li ^fl27l§^^ ^3^, #7l 
^1171^^^21- ^"71 <2^ <a^A]^l- &}¥-o\)^ o^s)^ ol^ol^. Al^ofl o^ll ^.^o] 
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*}Mf>}±: ^lti}^^, ^-71 ^27] ^71 <^ ^^^1^1- 4-^1*1 

#^Jl-I- AA <£n ^ ^ <a^°> efl^Ai^ ^-71 4^^JL7> 
<H^1Jl-i- #3*Kr ^i.^2Hfl^l^-» if-*H s.^ioi SM. 

4- 

<30> £ 2^ ^ofl ^ 5)S£o]cf. 

<3i> 7l^4(Vref)4 4-¥- ^^^IJKEXTIN)!- ^ uliiieV^ ^^Hfr ^ 

(10)4, -*M 4^ ^^IJUEXTIN)-!- tH ^ ^ CM0St>W20)4, 4^1^ ^34^ 
o}oflolM-Aijr(EN)4 ^-Hl-^l^CCTRL)* #7l ^H^l J:(CTRL)7> f>}o]o] 

*3^^°d tf^H^TT $7] ^4(10)» %-A*}?}3-, tfl7l ^-HflcflAi^ 

#7] CM0StW20)«- -^^17]^ *)MJjL(30)4, ^-71 ^(10)^ #^^0^4 #7} 

CM0S^3](20)^ u£j= S^-§>^ SSTL ^T^Hi ^ ^^lJ:(INt2)S.Ai #^^> 

<32> #71 CM0StH3K20)Tr, ^7} ^-^-^^^IJKEXTIN)!- TjH^ofl ^-J§- ^^w>o> a}*} 

#^*Kr 4-2-^ ^ ^2-^ H3M^(Pll, N1D4, 4 v 7l *lHJf(3o)°] -S-e^a}^ 

^H^^l 4^«H #71 <?H2.i: H^^1^EKN11)4 ti>o]3fli ^ 
^ «^ H*ffl*liiEi(N12) ^ ^7l ;*1H^(30)4 ^H^l^l 2)7\-s\cq 

^ ^^-i- ^ B3U1^£KP12)S ^€4. 
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<33> #71 ^o^a-oo)^, ^7} 9}o\)o)^ aI^(EN)^ €-J= #^1J:(CTRL)-I- ^ = 2^>fe 

^11^7lMB(NANDll)£h zl ^=7flolB(NANDll)^ ^^1^ 
(ll)Sl °]7>*>^ ^l2«ytt]EKli2)2f ) #7] €-B-1-^]Jl(CTRL)# til^^l 71 

^ ^llolBl^(Ill)^, #7] ^I°fl 0 ll- ^lS(EN)Sf ^>7l ^ll^lH^(Ill)* **fl tiV^i^ 3. 
H#^1J1(CTRLB)# VH=- S^Rr ^12^^.711 olH(NAND12)^, ZL 7|M;e(NAND12)£] 
til^Al^ ^v 7 | CMOS^s^ ^ ^H^lJL^Ai #^sRr ^3^^^1(113)5. ^ 

<34> #^^-(40)^ ^-71 CM0StH^(20)^ #7] Hi 3i| (10) Si f^>illt \H= 2i 

\H = 7llolH(NAND13)S- fl^-^^lcl-. 
<35> olsq- ^-ol ^. ^51 Sl^b, 3-Bl-^lX(CTRL)7> ^Ho] ^-fofl aflo} 

^-(30)^1 ^1 1^^711 olH(NANDll)7> 41 #^^VJ1, zl S-f^l^7> ^^Ei 

(112)1- -f-sfl *H ^ISSAi Ul 31 (10)^1 9}7}^. 

<36> ^^s]( 10 )^ ^E^A]^ 7 |. t[o] ^7>Sl^, HHjffli H 

^fl^liEKN3)7> ^ £]<H ^#3^ ^^-i- th}. ^, ^-^^JLCEXTIN)^ ^-f^ 
91 7l§^i^(Vref)7> tilJESl^ ^«.<y e$ a1J:(EXTIN)» ^^>7ll ^cf. 
<37> ojofl, aj-71 ^-Hl-^lS(CTRL)7}- ^ol^lJiol^, tiV^^l €-B#^]^(CTRLB)7> 

JL7}- £H ^2^ = 7llolB(NAND12)7l- *H4l:£# ^lS^E-l (113)7} al^Al^ 

-f CM0SHl3l(20) o 11 ^l7>sl°S, =l CMOSHl^ (20)^1 wVolBfl^ 3HR1°] <$3.^ 

H€^l^El(N12)7> ^.H^-Bfls.^, ^l-f-^^^lsCEXTIN)^ ^Tfl^ol ^olA]^n>^- %■ 
^r, CM0SHl3K20)^ SHr^K 
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<38> uy<$ t ^H^Jl(CTRL)7]- S-f <?] ^-Bfl^^fe, ^^^-(30)^ ^-*H ^Sfl 

^^WlO)^ 5.-f^lJL7h CMOStH^OHl^b ^>o1a]s7> *1H^JLS*1 
CM0S*W20)7> ^^tf. 

<39> 0. Sf ^H1"^S(CTRL)7> *>olol ^-^ ^-HfloflA^ ^^05. ^ 3] 

(10)7> ^3j-*>JL, €-B«^ls(CTRL)7> ^-EfloflA^ CM0S«1^(20) 1 ?]: 

..^-M-M ^ <^efl^ «g^o] ^-f°fl^r ^ u1 3il(l0)7V -^^> 

°fl«<H, ^ ^rW^lrr CM0StH^(20)7> ^5)^ oj^ o. 

<40> £ 3^ ^- ^-f^ 7l$^i^o] e ^ ^ s]S£oicf. 

<4i> ^-71 ^H^f( 30)^1 3)^}^ im^^ ^Hl-4lJl(CTRL)» °J^^r 7l§ 

^(Vref)7} £SH§oll nq-e}- *1H*}71 ^tt 3l€ ; 3l < ?HI 3*fl ^*<H 

#$Kvt)# ^ll7l§^^(Refl)5. iH^Rr ^1171^^^ ^3^(51)^, #€#^1 
^*\}*] ±^si\ ^^(Vcc-vt)# ^ll7l§^^(Ref2)S. ^*R=- x\]27)&£$\ ^3^(52) 
$h ^"71 *fll7l§^(Refl)2}- ^7) ^^-ofl^ <^S}^ 7l^^^(Ref)l- ^ ^ 

S)^ <?H 0 )# -tlJUENH 2\n «! <sKr ^117)$^^ «] ^Jf(53)^, # 

71 *)l27l§^(Ref2)S>}- ^"71 2)3?-°))*] °g^S)^ 7l^^^(Ref)l- ^^MM °J 
°fl°ll- ^(ENHl ^*fl ^ tiling ^271 ^511-^(54)2}-, ^7] *U, 

^27]^^^ «li3Z^-(53)(54)£q # 7 1 7l§ 

(Vref)7> ^7] ^ll7l§^^(Vt)^l>| ^271^^^ (Vcc-vt) a>°H $1^ ^-M^ # 

7l ^ ^3) CIO)* 71J1, ZL S>]^ °-6)ji=. CMOS »W20)# ^^A]7l£^- 

1-^1 S (CTRL )# 1^3*1 71 ^Bt^l ^M§^-(55)5. ^^cf. 
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<42> s& 7 \ ^EfAll ^^^-(55)^ #7l *fll7j§3l^ «l5I-f-(53)^ #^^1^1- 

(150)1- ^ ^1Jl2}- ^71 A]27]^^$\ H]iE^-(54)^ #^^1^1- icO> i^el 

■ #H1-41Jl(CTRL)3. #^*>fe ^o>t1]o1H(N0R50)5. ^^nf. 

<43> o]^ ^o] 7\^^ *m #*13sL^r, <^s]*r 7l^#3KVref)7> 

*L CM0S^3J)(20)» -^2l-Al7l£S. aflo^l $\$± ^ojrf.. 
< 44 > iq^H 7l§. ^^(Vref)7l- ^-71 ^l7l$^^(Vref)«?l Vt °}$\S. *g<H*l 

^ x\)l7]&*\$] (53)0) oii £ a B^^l^Ei(N53)7> ^sl 0 ! S-f^lJL* ^ 

*}3L, o)^ #^-^-(55)^ o)n\t] (150)1- -f-*fl "^SH ^o>7flolH(N0R50)ofl ^S^, 
zl i^} 7Ho]H(N0R50)fe ^127)^^^ wl5I^-(54)^ f^Aij^ ^^^0] ^.o-a] jr^. 
Hl-^lS(CTRL)SAi #^^>?11 ol Tj^iofl^ CMOStf|3Jl(20)7l- %-^f>}?]) ^cf. 

<45> ^^-ofl^ <y^S]^ 7l§ ^^(Vref)7l- #7l ^l27l^^^(Vref2)<?l Vcc-Vt °H>o.^ 

^7}^ 7§J>- ^271^^^ H]j2ti-(54)^ ofls.^ je^xl>iEi(N55)7|- ^^S|J1 ^27^ 
^l^(Vref2)l- 7flo]H<^l <ffl2-i (N56)^ € 1E£)£S, *H ^13:71- 

#^3<H #^^-(55)^1 ii^>7flolH(N0R50)^ ^ll7l§^^ *1 J0I^( 53)^1 ^^jr^ ^ 
Tll^ol i^Jlf ^Ht-4lJL(CTRL)5. f^}££, CMOS*! 5*1(20)7} -g^Tll W. 
<46> ^-71 7l§^^(Vref)7> <#7) ^l^^tVref)^ Vt^ 

#71 ^l27l^^i^(Vref2)<y Vcc-vt a}<>H 9l$r ^-M^ #7] ^ «1 5*1(10)1- 
7]JL, ZL 7go.6\]^. CMOS tH 31(20)1- ^^l7l£^- f-A] jr ( CTRL)1 - t^l 7l7ll 
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<47> £ 4^ ^*$°\] 4tr ^^l^ *14#433;£Ol4. 

<48> <33^J:2l ^1^1- HlJE3r>7l vfl^H *fl i 7 ] (Vref 1) , ^271^31 

(Vref2)l- >gH^Rr ^l|1.^27l^fl (61 ), (62)4, 4^ ^J-(EXTIN)4 #7l 

afll, *H27l$^ (Vref 1) (Vref 2)« 44 *)3Ltf*r *fll,*i|24jiW63)(64)4, 

*lll«l ^(63)4 *144 (160)1- ^3^4 S-^H€^1^EKP66 ( N68) ^ 

5fl^7flolH(G61)» $1133.3. ol^^^l ^1^^(161, I62)«H1 4«fl afl444 «-& 

^}:£(CTRL)34 ^12fl^-^(65)4, #71 *)l2HliHJf(64)4 #^#JL-fr fi^H^fl 

4^4(P67, N69) 9? sfl^7flolH(G62)» *4^. 31333 °l-?-<H*l ^1^^(163, I64)<H] 
4*11 211*144 ^B#^1JL (CTRL) 3*| #^4fe ^l22fl^l^-(66)3 ^44- 

<49> o]<% qo] oj^^ls #4 #*133^r, 4JMM ^34^ °g^^lJ:4 #4 

7} 4^4 44^ £*Rr4« 44471 4tr #44. 

<so> S]^^l^(EXTIN)7l- X|l7]^^4(Vrefl)iL4 ^44^ wl^ (63)4 sHfii H 

^^i^ekn63)7> s^jit #^4^, ^i^B^7floiH(i6o)» *«n 

(65)^1 <83J4al, ^ ^112fl^^-(65)ofl^ efl*144 €-B#^S7> #344 CMOS 4 ^ 1- ^ 
44?1] tb4. 

<5i> < y^^lS(EXTIN)7l- *j)27l (Vref 2)iL4 ^7>7>7ll4^, *f|24 ^-¥-(64)4 

#^^1S7> 44^4 44 ^I2efl4^(66)^l Hfl*1^4 °\-&*\ ^EM17} #344 
CM0S^3|(20)» -g-^H^Tfl 44. 

<52> ol^o] 444^ 47} <y^JL7} tf4^ 3H-EL3, °15} ^HHfe 

CM0S4 55] (20)7]- ^443E^j. *)14tr4. 444, #4*1 %# ^4€ ^-2-7} 
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S» ^7H>JL, ZL CMOS^^ 5)5.1- ^*Rr ^Hn 3 "* 5.^1^ 

4. 3=tb, ^^^IJ:^ #*1*H #^<y CMOS^ 
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1] 

SSTL ^iBj^ol^oj) A>-g-S)^ ^ y^S^l #0^1, 

<#7] CMOS* *«fl tH 3] ^ S}fe CMOS^^^-; 

7> ^#3^ *4 #3HHfe <#7) tH^« ^-^I^jl, £]JMM Hfe <H 

= 31^ ^IJl^ °d^^^7> ^-fsf E)H2fl3 ^ ^ ^*HHfe ^-71 

#7l *}~§-tH si] 3] #^a1Jl<4 CMOS*!-^ ^J= SSTL <&Bl 

5floi^ ^g^AissAi #^*>fe #^3. ^€ 3* ^°s. *>fe #*1 °g 

2] 

#71 <£HH-g- Al^c^ ^3= 2:^Rr ^ 1^=711 olB^l-, ZL \fl-B7lH 

H^l «1^^1^ #7l ^t^Sl SEfAl SS ^ <?!7>^>fe ^)29l^n^, #71 

^-EMit ^flJE. SWfe ^12^=t11oib^, n \H^- TlMBSl 

^1-71 CMOStH^ 7^Ha1J:s.a^ #^*Kr ^l3^1»lEi5. tM3^ ^ 

*}fe ^d^iSt Wl^SlS. 
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3] 

4] 

>n 3 sa<H*i, Aj. 7 ] 7i§ %m 

#7] °mS)±r 7}^^S] ^ ^ ^« 4i^^7l ^l7l§^ 

^ ^ ^1271^^1^1- iH^Kr *fll, ^271^^1^ iH^^, 

^71 ^1171^^^^- Aj- 7 1 ^ifo^ 7}^^^r <^5^ °HH 

^71 ^l27l^Ai^^ #71 $\™6\)*] 7l§^^» ^l^H <£ % Z\ ^ °}o\] 

^11,^11271^^^ W] 51^-3] fe^S^H ^7l o^ s] ^ 

^^7> #71 ^l^^^H #7l *\}27}&&$\ A>olo]l ol^ ^-f^ #7l *>-^ ti^* 
^•^•Al7lJL, ZL 9] 3] ^-f ofl^- CMOS W]3l# -f^A|7l51^- €"H1^]J:S ?1 

5] 
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CMOS tH sil- ^X\7}^ ^H^lJil- ^*Rr "^^Ul 5Lf" 

*M ^€ 3* ^ *Hhts.* #°i tH^sis.. 

[^T 1 * 6] 

^"71 ^ll7)$^^sq- ^-tiSL* Sq^-ofl^ <^£]fe Al^o]] o] 

-*7l ^1271 ^^^Sf s&7) ^ <g^5|fe 4!Jl°1] ^ 

^>7l >H1 1^1 ^ ^]2«151^-^ f^Al^ f z^-Zf til*} oj^ g ^ <y^«>o> Efl^ 

*H1 CMOS^S ^H^l^i- #3*Rr ^l,^l25fl^l-f-« 3£W<^ ^€ 
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